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Since it is always an important matter  to secure healthy animals 
for experimental purposes,  considerable attention has been attracted 
by the  discovery that rabbits  which are  apparently normal are  fre- 
quently not in  reality so,  but  are  actually suffering from a  form of 
encephalitis and nephritis which, in the majority of cases, can only be 
detected by postmortem histological examination.  ~ 
Similar lesions, with the parasites which cause them, have also been 
observed in mice  ~ and in  cats.  3  The disease may be transmitted to 
dogs.  4  Spontaneous encephalitic lesions have likewise been reported 
by Lucke~ in monkeys, but no accompanying parasites were noted,  e 
1  The subject is reviewed by Da Fano, C., Med. So., 1924, x, 355. 
2 Cowdry, E. V., and Nicholson, F. M., J. Exp. Med., 1924, xl, 51. 
* Schuster, J., Klin. Woch., 1925, iv, 550. 
4 Cameron, G. C., and Maitland, H. B., Y. Path. and Bact.,  1924, xxvii, 329. 
Levaditi, C., Nicolau, S., and Schoen, R., Ann. Inst. Pasteur, 1924, xxxviii, 651. 
The discovery of somewhat similar parasites  in dogs suffering from nervous dis- 
temper (Kantorowicz, R., and Lewy, F. H., Arch. wissensch, u. prakt. Thierheilk., 
1922-23, xLix, 137) and from rabies  (Manouelian,  Y.,  and Viala,  J., Ann. Inst. 
Pasteur,  1924, xxxviii,  258) is also of interest, particularly in view of a recent 
paper  by Roman and Lapp (Roman,  B., and Lapp, C.  M., Buffalo Gen. ltosp. 
Bull., 1925, iii, 40) on the former disease. 
5  Lucke, B., Arch. Neurol. and Psychiat., 1923, x, 212. 
6  A special search for parasites in association with the lesions is not mentioned. 
The mere existence, however, of apparently spontaneous  encephalific lesions in 
monkeys is of interest, not only in view of the use of these animals for important 
experiments, but also as an indication of the possibility of human infection which 
might conceivably occur in the absence of noticeable symptoms, as it frequently 
does in rabbits.  In order to obtain data on this point, the brains of twenty mon- 
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In all of these species, as in rabbits, it is exceptional for the diseased 
animals  to "exhibit  noticeable  symptoms.  Neither  is  the  brain  the 
only organ  concerned.  In  the  rabbit  it  was  early  shown  that  the 
kidneys are  also  affected,  but  it  remained  for  Smith  and  Florence 7 
to demonstrate that the kidneys are primarily involved, and that the 
parasite is distributed thence via the blood stream to all parts of the 
body. 
We are,  therefore,  confronted by the knowledge  that  some  of  the 
most  valuable  of  our  laboratory  animals,  which  belong,  indeed,  to 
entirely  distinct  families,  are  frequently  infested  with  the  same  or 
similar  parasites,  and,  further,  that  the list of those  subject to  this 
insidious disease may not yet be complete. 
Not  only is  the  parasite  unusually  cosmopolitan  for a  protozoan 
as to number and variety of the species affected, but also in respect to 
its  wide  geographical  distribution,  because in  the  5  years  since  its 
discovery it  has already been  reported  from  many parts  of Europe 
and the United States.  Whether the parasite is spreading from some 
reservoir in a single species, or whether it has been resident for a  con- 
siderable period in the several species mentioned above, and possesses 
but slight invasive ability for other species not yet infested, we do not 
know.  The  observation  of Oliver  s  that  20  per  cent  of  the  rabbits 
examined at San Francisco in 1921 showed definite encephalitic lesions, 
whereas 60, examined 4 years earlier (1917), were apparently flee from 
the disease, lends support to the theory that our animal colonies are 
at present being invaded by the parasite.  The failure of investigators 
keys, which had been employed for various experimental purposes, were examined. 
The monkeys, during the experiments, were kept in the same animal house, but 
usually in different rooms from rabbits  and mice known to be heavily infested 
with  the parasites.  The  examination involved a  histological study of twenty 
blocks of tissue from each of two animals and of five blocks from the remaining 
eighteen animals.  No encephalitic lesions or parasites were found.  In order to 
ascertain  whether rats  and  guinea pigs, under  similar conditions, acquire  the 
disease, 114 of the former, and 115 of the latter were examined for parasites with 
negative results.  ~  Encephalitic  lesions were occasionally met with,  in 0.8 per 
cent and in 3.8 per cent  of the animals respectively, but they did not closely 
resemble the typical lesions of spontaneous encephalitis of rabbits. 
7 Smith, T., and Florence, L., J. Exp. Med.,  1925, xli, 25. 
s Oliver, J., J. Infect. Dis.,  1922, xxx, 91. E,  V.  COWDRY  727 
to report these lesions, which are so conspicuous and easily detected, 
before the year 19179 may or may not indicate their absence in rabbits, 
prior to this date. 
Acting on the belief that  negative observations are of little value, 
but  that  an  earlier  positive  description  of  the  disease  would  be  of 
interest,  the  large  existing  literature  on  the  structure  of  rabbits' 
brains was searched for reports of the existence of similar lesions or 
parasites.  Special  attention  was paid  to researches which involved 
the examination of many sections of the cerebral cortex of animals of 
different ages--as, for example, in studies on the development of corti- 
cal lamination--because it is known that  the lesions are particularly 
prone to occur in this region of the brain and that  the parasites are 
usually  seen  in  young  animals.  But  no  references  to  encephalitis 
were found.  A  parallel, but less  complete, review was made  of the 
literature on the kidneys, similarly without success. 
Letters of inquiry were then sent to different centers of neurological 
research, 1° where rabbits'  brains have been favorite objects of study 
over a period of many years.  All answers received were uniformly in 
the negative.  It was thought that it might serve a useful purpose to 
ascertain whether at the present time the disease occurs in other parts 
of the world, in addition to the United States and Europe, as a  basis 
for  future  observations  concerning  its  epidemiology.  Other  letters 
were accordingly sent to many laboratories, asking for data regarding 
the incidence of spontaneous encephalitis, and offering to examine the 
brains  of rabbits  being used  for experimental  purposes,  in  order  to 
determine  its  presence  or  absence.  The  response  was  encouraging 
and  showed a  widespread desire  on  the part of investigators, partic- 
ularly  in  the  tropics,  to  learn  whether  this  disease  was  endemic 
among their animals.  Many replies, to the effect that cases of spon- 
taneous encephalitis had not been observed, are to be discounted on 
9 Bull, C. G., ]. Exp. Med., 1917, xxv, 557. 
l0 (1) Dr. H. H. Donaldson, The  Wistar  Institute of Anatomy and  Biology, 
Philadelphia, Pa.  (2) Dr. C. U. Ariens Kappers, Central Institute for Brain In- 
vestigation, Amsterdam, Holland.  (3) Dr. C. J. Herrick, Department of Anatomy, 
University of Chicago, Chicago, Ill.  (4) Dr. P. del Rio Hortega, Instituto Cajal, 
Madrid, Spain.  (5) Dr. G. Marinesco, Department  of Neurology, University of 
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TABLE  I. 
No.  of 
rabbits. 
10 
32 
lo§ 
9§ 
8§ 
5§ 
Material  ¢xamined. 
Source. 
Rio de Janeiro, Brazil. 
Dr. R. A. Lambert. 
Sept., 1924. 
Rio de Janeiro, Brazil. 
Dr. M. M. Metcalf. 
Oct. 21, 1925. 
Montevideo, Uraguay. 
Dr. M. M. Metcalf. 
Onderstepoort, South 
Africa. 
June to Sept., 1924. 
Kabete, Kenya Colony. 
Dr. James Walker. 
Bombay, India. 
Major J. Morison. 
Aug. 17, 1925. 
Bombay, India. 
Major J. Morison. 
Calcutta, India. 
Lt. Col. C. B. Fry. 
Nov. 3, 1925. 
Colombo, Ceylon. 
Dr. Lucius Nicholls. 
June 8, 1925. 
Condition. 
Apparently normal. 
13 employed in lamziekte*i 
experiments;  1  severe 
mange;  18]  ~ employed 
in heartwater:~ experi- 
ments. 
Apparently normal. 
Dead from some unknown 
cause. 
No data.[I 
Apparently  normal young 
white rabbits. 
Apparently normal.[] 
R~ts. 
No encephalitis. 
No encephalitis or 
nephritis. 
No encephalitis or 
nephritis. 
No encephalitis or 
nephritis. 
No encephalitis or 
nephritis. 
* A South African disease of cattle, caused by a toxin produced by a "bacterium 
reminiscent but not identical with B. botulinus." 
t  Kidneys,  spleen,  suprarenals,  liver, lungs,  and  lymph  glands  examined  in 
addition to brains. 
An acute, infectious disease of sheep, goats, and cattle, caused by Rickettisa 
ruminantium. 
§ Kidneys examined in addition to brains. 
1[ Several of these animals were immature. E. V. COWDRY 
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No. o! 
rabbits. 
lO§ 
10§ 
13 
13§ 
15 
10§ 
11 
lO§ 
1§ 
Mate~fl mined. 
Source. 
Colombo, Ceylon. 
Dr. Lucius NichoUs. 
Nagasaki, Japan. 
Dr. I. Sibata. 
July 23, 1925. 
Tokyo, Japan. 
Dr. Michio Inouye. 
Mar. (?) 1925. 
Tokyo, Japan. 
Dr. T. Saito. 
Aug. 2, 1925. 
Peking, China. 
Dr. W. C. Ma. 
July, 1924. 
Victoria, Australia. 
Dr. W. J. Penfold and Dr. 
Sawers. 
Oct. 19, 1925. 
Melbourne, Australia. 
Dr. C. H. Kellaway. 
Oct. 15, 1925. 
Adelaide, Australia. 
Dr. J. B. Cleland. 
Feb., 1926. 
Adelaide, Australia. 
Dr. J. B. Cleland. 
Feb., 1926. 
Condition. 
No data. 
Apparently norn~l.ll 
6 apparently normal; ? 
exposed to x-ray. 
Apparently normal. 
5 apparently normal (Aus- 
tralian  stock);  5  em- 
ployed  in  insulin ex- 
periments (English 
stock). 
3  apparently  normal;  1 
showed  diarrhea  and 
paresis;  1 died in epi- 
demic from cause un- 
stated; 6 used for test- 
ing  localization  of 
streptococci  by  Ros- 
enau's method.[[ 
Wild Australian stock ap- 
parently normal. 
English  stock  apparently 
normal. 
R~ult~ 
No  encephalitis; slight 
nephritis in 2. 
Encephalitis in 3, neph- 
ritis  in 2,  and para- 
sites in 2. 
No encephalitis. 
Encephalitis and  para- 
sites in I. 
No encephalitis or 
nephritis. 
No encephalitis or 
nephritis. 
No encephalitis or 
nephritis. 
No encephalitis or 
nephritis. 
No encephalitis or 
nephritis. 730  SPONTANEOUS  ]~NCEPt~ALITIS IN  RABBITS 
the  score  that  the  animals  were  not  specially  examined with  this 
possibility in mind.  Reference may, however, be made to one answer, 
from  the  Chief  of the Laboratory of  Microbiology of  the  Pasteur 
Institute  at  Saigon,  French  Indo-China.  This  investigator  states 
that, although he has carefully looked for the disease in a very large 
number of rabbits, he has failed to find any traces of its occurrence. 
The material received for examination, which forms the basis of this 
report, is summarized in Table I. n 
In the first column the number of rabbits from which tissues were examined 
is given.  The tissues were fixed  in formalin  or Zenker's fluid and the sections 
were colored by Giemsa's stain.  In most instances  the histological study was 
limited to the brain, from which transverse sections,  cut at five different levels, 
were examined.  But in some (marked "§")  the kidneys were also included, sec- 
tions being taken from two places; while in others (marked "t") the examination 
was more complete, including, in addition to the brain, the kidneys, spleen,  supra- 
renals,  liver,  lungs,  and  lymph  glands.  These  histological  studies  were  often 
supplemented by the close scrutiny, with a hand lens, of many slices of the brains 
and kidneys, cut with a  razor.  In this way pronounced lesions were easily de- 
tected, and attention was directed to parts of the brain which otherwise might 
have escaped more detailed examination. 
In the second column the source of the animals is indicated, together with the 
date when the material was collected, for the reason that Smith and Florence have 
shown that the disease has a seasonal incidence.  There is an increase in the num- 
ber of cases in the early summer. 
The  condition  of the  rabbits  examined  is  noted  in  the  third  column.  The 
majority were apparently normal and were selected in a haphazard way from the 
various animal colonies,  but some had been employed for experiments,  the char- 
acter of which is mentioned.  These experiments  would not, however, obscure 
any encephalitic or nephritic lesions which might have existed previously.  Special 
attention  was directed to animals which were young (marked "[["), and which, 
on this account, were more likely to harbor the parasites than the others. 
The results of the histological examination are reported in the last cohlmn.  In 
arriving at a diagnosis, the distinctive character of the lesions,  for which search 
was being made, as defined particularly by Smith and Florence, r and by McCart- 
hey,  TM was constantly borne in mind.  Other alterations in the brains and kidneys 
were ignored, unless their existence had a direct bearing upon the subject. 
n In addition, twenty-four Swedish rabbits, which had been sent to Dr. Flexner 
by  Dr.  Kling,  of  Stockholm,  were  thoroughly  examined.  Two  showed  both 
encephalitis  and  nephritis,  one,  encephalitis  only, and  another,  only nephritis. 
No encephalitozoa were observed. 
1~ McCartney, J. E., J. Exp. Meg.,  1924, xxxix,  51. v..  v.  COWDRY  731 
This survey of  180  rabbits,  recruited from different parts of the 
world, shows that the disease called "spontaneous encephalitis" is not 
limited geographically to Europe and the United States, but occurs 
also in.China, at Peking, and in Japan, at Nagasaki. 
One, out offafteen Pekingese rabbits, exhibited typical brain lesions, 
accompanied  by  parasites.  Unfortunately  the  kidneys  were  not 
available for examination.  A careful comparison of these lesions and 
parasites with others observed in New York rabbits revealed the fact 
that it was impossible to distinguish the one from the other. 
The  rabbits  from Nagasaki were more heavily infested.  Enceph- 
alitic  lesions  were  observed  in  three  out  of  ten  animals.  Pro- 
nounced and characteristic nephritis occurred in two of these three, 
and it is interesting to note that in each rabbit it was limited to one 
kidney, the other kidney presenting no noticeable lesions of any kind. 
The parasites were detected in large numbers in association with the 
encephalitic lesions of one animal and the renal lesions of another.  In 
these animals also,  the lesions and parasites  seemed identical with 
others observed in  New  York rabbits. 
The uniformly negative findings in rabbits from the other localities 
may mean either that  the disease is absent,  or that an insufficient 
number of specimens was examined to reveal its presence.  The latter 
interpretation applies particularly to Calcutta, Montevideo, Adelaide 
and Kabete.  Since, however, the twenty-six rabbits from Tokyo and 
the  thirty-two  rabbits  from Onderstepoort were uniformly negative 
in respect to the presence of encephalitis, it would at least appear that 
the percentage of infestation is relatively low at these two places, in 
the  animal  colonies  from which the specimens were obtained--cer- 
tainly lower than in  the rabbits of The Rockefeller Institute at New 
York, where it amounts to as much as 76 per cent of certain stocks.  1~ 
S~M'MARY. 
The observations reported in this paper seem to justify the hope that 
the obstacle afforded to experimentation by the frequent presence of 
spontaneous encephalitis and  nephritis in  American and  European 
rabbits does not exist to the same degree in rabbits from certain other 
localities.  The observations are,  furthermore, despite their obvious .732  SPONTANEOUS  ENCEPHALITIS  IN  RABBITS 
limitations, in conformity with the theory that the disease is not one 
common to domestic rabbits everywhere, but rather that it occurs in 
special localities from which, given favorable conditions, it may spread. 
Thus far it has not been reported in tropical climates or south of the 
equator. 